A 48-year-old white man (index case) 
A 48-year-old white man ( (Fig 1) . In 1985, a bronchoscopy was performed to evaluate chest symptoms and worsening abnormal chest radiograph (Fig 2) . Flexible bronchoscopy showed no evidence of endobronchial lesion or laryngeal tuberculosis. Isoniazid (INH) therapy was initiated, but it was discontinued after 3 months when sputum and bronchoscopic washing cultures were reported negative for Mycobacterium tuberculosis. Progressive cavitary disease was noted in the right apex (Fig 3) . Sputum examination revealed acid-fast bacilli (AFB) that were subsequently identified as M tuberculosis in the cultures. Phage typing was type 2 (7, 9, 12, 13 
Suspicion of Transmission in the Church
In November 1986, a 32-year-old woman and her 6-year-old son arrived at our clinic for tuberculosis checkups following rumors of tuberculosis circulating among members of their church. The woman had heard of the tuberculosis disease in our index case, in another adult, and in a 6-year-old girl attending the same church. We recalled that the church minister's 19-year-old daughter had a positive skin reaction but normal chest radiograph during a precollege admission examination in September 1986.
The woman and her son were found to be positive reactors with normal findings on the chest radiographs and received INH preventive therapy. These findings aroused suspicion of the transmission of infection, and initiated review of the records of verified cases within the church.
Review of Notified Tuberculosis Cases Within the Church
Case 1: In July 1986, a 63-year-old man was treated at a Veterans Administration Medical Center with INH and EMB for pleural tuberculosis (Table 1 ). The patient was a positive skin reactor with no record of previous skin testing, hence, diagnosis was made solely on a clinical basis. Screening of contacts was negative.
Case 2: Also in July 1986, a 6-year-old girl was treated for pleural disease at a local hospital. Granulomatous pleuritis with AFB was noted on the biopsy specimen, but mycobacterial culture of the tissue was not performed. The In December 1986, a decision was made to screen members of the index case's church for tuberculosis, and the minister was contacted for a membership listing. In February 1987, the minister reluctantly provided us with a partial list of members and the contact investigation was finally begun.
New Tuberculosis Cases in the Church
Case 3: Among the first group of church members tested were a mother and her 2-year-old daughter, (case 3) who both had positive reactions to the skin test (Table 1) . Chest radiograph of the child, who had tested tuberculin negative in July 1986, showed hilar adenopathy with segmental collapse of right upper lobe. No bacteriologic study was performed and she was treated with INH and RIF.
Despite substantial efforts, a complete list of church members could not be acquired due to lack of cooperation. Eventually, however, a member provided a 1984 church directory. After seeking legal advice, a survey questionnaire was mailed to the members with advice for tuberculin testing at either the health department or their family physician's office.
Case 4: In February 1987, a 23-year-old woman who had been a negative reactor 2 years earlier was found to be positive. Chest radiograph revealed left upper zone infiltration, and sputum culture was positive for M tuberculosis. Phage typing of the organisms was identical to that of the index case (type 2 [7, 9, 12, 13] ). The patient was treated with INH and RIF.
Case 5: In May 1987, a 71-year-old woman was determined to be a positive reactor after her chest radiograph revealed a pulmonary nodule. Subsequent open lung biopsy specimen showed "granuloma with positive stains for AFB," but the tissue was not cultured. The patient was treated with INH and RIF.
Case 6: A 43-year-old man had a positive PPD test in April 1987 and a normal chest radiograph. In March 1988, he became symptomatic at the same time the chest radiograph revealed infiltration in the right upper zone with sputum culture positive for M. tuberculosis. Phage typing showed the organism to be type 1 (13) .
Case 7: A 67-year-old man was found to be a positive reactor in March 1987. He, too, had a normal chest radiograph. In June 1988, a repeated chest radiograph prior to initiation of preventive therapy revealed a new pulmonary nodule, 1.5X1.5 cm, in the right upper zone of the lung. The nodule was resected due to the patient's strong history of smoking and negative sputum smears for AFB. The resected nodule revealed "granuloma with AFB," but the tissue was not cultured. The church auditorium, located in the center of the building, contained 15 pews on the left and right sides separated by a middle aisle. Air was recirculated via intake vents located near the floor at the front of the room. Heat and air conditioning were provided by heat pumps on the left and right sides of the auditorium.
RESULTS
By December 1988, 184 persons had been contacted by the health department. Eighty-four of 184 (45.6%) church members were men; mean age of the group was 38.6 years (median 37.5 years). Of the 184 contacted, 77 (42%) had positive skin reactions (Table 2), including 7 secondary cases, which is quite high compared with the 15 to 20% usually observed among close contacts. Twelve of the 77 positive reactors were already known to be so.
Mean age of those infected was higher (39.7 years) than that of the noninfected persons (29.4 years) (p=0.017, unpaired Student's t test). Among those .19 years old, 12 of the 49 tested (24.4%) were positive reactors. Thirty-nine of 100 (39%) female subjects were infected compared with 38 of 84 (45%) male subjects. These rates did not differ significantly. All 77 persons who tested positive had a follow-up chest radiograph and 50 (65%) were prescribed INH preventive therapy. Eight active cases (4.3%) of tuberculosis were diagnosed among 184 church members.
Based on self-reports of seating in the auditorium, infected persons were evenly distributed throughout the room. Rates of infection varied little in any area of the auditorium except the front right section, ranging between 40.0% to 45.5%. The presumed index case, who was not a member of the church choir, sat in the front right section where 8 of 11 persons infected reported sitting. However, as it is likely that many were members of the index case's extended family, household transmission may have occurred. Using attendance self-reports, we determined that infected persons spent slightly more time in the auditorium each week than uninfected persons (14 h vs 12 h per month), although this difference was not statistically significant (p=0.22, unpaired Student's t test).
DISCUSSION
Our investigation of tuberculosis transmission in the church indicated high infectivity of the index case. Seven of the eight (88%) household contacts had positive skin reactions, a much higher number than the 25 to 30% expected.1' Twenty-six percent of the employees working on the index case's shift at the garment factory also tested positive.
In 1982, the index case exhibited radiographic abnormalities and a positive tuberculin reaction, but preventive therapy was not prescribed. Apparently, the disease was active, but remained unconfirmed until 1986 tuberculosis. Generally, a detailed inquiry of home identical phage typing of the organisms, confirming environment and workplace is made during contact likely transmission from the same source. Of the first investigation, but churches and other meeting places five active cases, two had pleural tuberculosis, one are usually not included. Hence, despite high infecchild had primary tuberculosis, and two persons had tion rates among contacts at the home and workplace, localized "pulmonary nodules." All these manifestafurther workup of church members was not undertions are suggestive of primary infection with tubertaken initially. Suspicion of tuberculosis transmission cle bacilli. in the church arose only when a member indirectly Several epidemics of tuberculosis have been rebrought the possibility to our attention. A review of active tuberculosis cases in our region added weight to our conviction of transmission by this means. Our request for investigation among members of the church raised emotional issues that led to resistance from church leaders. We sought legal advice from the state Attorney General's office to ensure that church members' legal rights would in no way be violated while we performed our duty as public health workers to prevent tuberculosis transmission due to the sensitive nature of such investigation. Although the process was slow and required concerted efforts, most of the members were eventually screened. Of the 184 parishioners who cooperated in the tuberculosis testing efforts, 77 (42%) were positive reactors. Differentiation between newly infected and previously infected persons was difficult without knowledge of prior skin test results; however, presence of infection in 30% of the members under age 35 years signified transmission of new infection. Pleural effusion is generally a presentation of primary infection, as are postobstructive infiltrates located in the anterior segment of the upper lobe.16
These manifestations were exhibited in the cases of this report. That primary infection in tuberculinnegative elderly persons may progress to active disease is well documented in nursing homes.17 These facts further substantiate that transmission of tuberculous infection occurred in the church. Inadequate ventilation of recirculated air in the church may have played a role in this transmission.18
The incidence of tuberculous disease has been declining for several decades at the rate of 6% per annum. Except in metropolitan areas, most primary care physicians see very few cases of active tuberculosis per year. In a study by Byrd et With the decline in tuberculosis have come drastic cuts in funding for tuberculosis programs in state health departments. The resultant lack of resources and trained personnel has had a negative impact on surveillance and control of the disease.26 Since 1985, there has been a resurgence of tuberculosis in the United States. The weakness of tuberculosis control programs has been more acutely exposed due to the growing number of persons with human immunodeficiency virus infection and their increased vulnerability to tuberculosis.27 Numerous recent outbreaks of tuberculosis with sensitive or drug-resistant organisms exemplify our now critical need for a total overhaul of existing tuberculosis control programs.28,29
CONCLUSIONS
Our experience with this small, but virulent, tuberculosis epidemic shows that religious and social congregations should be considered when conducting contact investigations. Although 6 years of observation may not be long enough, it may be concluded that the tuberculosis control measures taken in the church have been effective in managing this disease outbreak.
It is hoped that awareness of such an unrecognized, but noteworthy, experience with a tuberculosis outbreak will encourage community physicians and other healthcare providers in their continued vigilance in conducting thorough contact investigations. Prompt and complete investigation is an essential step in controlling the transmission of tuberculosis and effecting appropriate treatment for infected contacts.
